Context: In pregnant women with sickle cell disease, the management with exchange transfusion could be useful in improving the prognosis of mother and child by reducing the level of hemoglobin S less than 40%. Objective: To analyze the maternal and perinatal outcome during the program of the exchange transfusion in pregnant women with sickle cell disease. Patients and Methods: We conducted a prospective study over a period of 18 months. Pregnant women with a major form of sickle cell disease were included. A manual blood exchange transfusion was performed monthly. We monitored the occurrence of maternal and perinatal morbidity during the follow-up. Results: A total of 42 pregnant women with sickle cell disease were monitored. The frequency of infectious episodes and vaso-occlusive crisis was significantly reduced, respectively from 47.6% and 83.3% before the beginning of the blood exchanges transfusion to 11.9% and 16.7% during blood exchanges transfusion program. All newborns were alive at birth with an Apgar score higher or equal to 7 at the 5 th minute. The rate of admission of the newborns at neonatal intensive care
Background
The pregnancy associated with sickle cell disease is a high-risk situation due to serious maternal and fetal complications which can occur [1] . The management with exchange transfusion though not yet a consensus in all its aspects [1] [2], could be useful in improving the prognosis of mother and child [3] - [5] . The objective of the exchange transfusion is to obtain at the time of birth, a level of hemoglobin S less than 40% and a fraction A1 at least 30% without increasing the hemoglobin levels above 10 -11 g/dl [4] . This new therapy is still in its beginning in the African context where transfusion practice faces several challenges [6] .
We report our experience of this type of management at the Yalgago Ouédraogo Teaching Hospital in Burkina Faso through an analysis of maternal and perinatal outcome in pregnant women with major sickle cell disease who benefited from the exchange transfusion.
Patients and Methods
A prospective descriptive and analytical study was performed over a period of 18 months, from February 2012 to June 2013. The study population consisted of pregnant women with sickle cell disease confirmed through hemoglobin electrophoresis including the SS, SC and S beta thalassemia genotypes. Having a hemoglobin level of at least 8 g/dl was a prerequisite for the inclusion of patients in the exchange transfusion protocol [7] . Patients with a lower level of hemoglobin have rather benefited from a simple blood transfusion. The inclusion was done from 22 weeks of gestation for the SS patients and S/β+ thalassemia and 32 weeks for heterozygous patients SC and those S/β+ thalassemia. However, it was done earlier depending on the severity of the clinical picture such as repetitive and severe crises. The exchange transfusion was performed manually in collaboration with the National Blood Transfusion Centre. A periodicity of 3 to 4 weeks was defined. The sessions were performed in a day care hospital setting, with a pre and post procedure blood check up within the 48 hours before and after exchange transfusion. The amount of bleeding was 10 -15 ml/kg and the calculation was adjusted according to the hemoglobin level. The compensation was through a transfusion of packed red cells phenotyped (Rh: 1, 2, 3, 4, 5 and Kel: 1, 2) and cross matched. A monthly prenatal follow up and two monthly in the last months of pregnancy was performed until delivery. Episodes of maternal morbidity which occurred after the inclusion of patients in the protocol, the terms of delivery and the fetal and neonatal parameters were recorded. Informed consent was obtained from patients and the blood was freely provided. We have kept anonymous and confidential patient's information and the collected data. However we could not submit to the ethics committee for approval. To compare the outcome before and after the exchange transfusion, we used the Mac Nemar statistical test. The outliers' values were ignored in the analysis.
Results

Characteristics of the Study Population
In total 42 pregnant with sickle cell disease had benefited from the exchange transfusion. The mean age was 27.8 with a standard deviation of 4.8 years [20 -38 years].
The average parity was 1.3 ± 1.1. A history of caesarian was found at 12 patient's (28.6%). The number of alive children varied from 0 to 4 with an average of 0.5. The average of the gestational age in the first session of transfusional exchange was 31, 22 and 24 weeks respectively for the forms SC, the SS and S/beta thalassemia.
Twenty six patients (61.9%) were not before followed in hematology. The data about the type of sickle cell disease and the chronic complications are summarized in Table 1 .
Morbidity before Exchange Transfusion
Before the exchange transfusion 20 pregnant women (47.6%) had at least one episode of infection due to malaria, lung infections and digestive salmonellosis and 35 (83.3%) had at least one episode of vaso occlusive crisis.
Data on Exchange Transfusion Sessions
The mean gestational age at inclusion was 29.3 weeks [20 -37] for homozygous SS and S/beta thalassemia and 32.7 weeks [26 -40] for heterozygous SC patients. The median number of exchange transfusion was 01 [1 -3] sessions with a mean interval between sessions of 04 weeks.
Morbidity after Exchange Transfusion
Incidents which occurred during blood transfusion are summarized in Table 2 .
Infectious and vaso-occlusive crises constituted the majority of maternal morbidity recorded during the follow-up ( Table 3) . Table 1 . Types of sickle cell disease and patient's histories (n = 42).
Past medical history Number
Types of major sickle cell disease However, we noted a significant reduction in these two types of morbidity, compared to the period before the exchange transfusion (p < 0.001, Mac Nemar test). Three (7.1%) maternal deaths including 01 antenatal and 02 in the postpartum were recorded. Severe malaria, septicemia and a likely pulmonary embolism were the causes of these deaths.
Perinatal Outcome
Caesarian-section was performed in 28 cases (68.3%) of which 19 (46.3%) in emergency. Two (02) preterm births were recorded. All the 42 infants with a 2 ser twins were all alive at birth. Apgar score in the 5 th minute was greater than or equal to 7 in all newborns. Birth weight ranged from 2000 to 3600 kg with an average weight of 2666.7 g. Five infants (11.6%) including 02 preterm infants had a birth weight less than 2500 g. Four (9.30%) newborns were admitted to neonatal intensive care unit 02 among them for infection and the two others for prematurity. The outcome was favorable for all newborns. No cases of neonatal death were recorded.
Discussion
Financial difficulties and constraints of laboratory have delayed the realization of the preliminary assessment in some patients what, with the delay in the consultation disrupted the respect for the desired rhythm of the sessions of transfusional exchange. It is to be taken into account in the analysis of the efficiency of the exchange. So the inclusion in different dates and gestational ages for patients of the same status could cause biases.
The heterozygous form SC was the most common reflecting the general situation of the distribution of hemoglobinopathies in Burkina Faso [8] . Also, hemolysis is more pronounced in sickle cell SS and these patients usually have a lower base level of hemoglobin which did not allow their inclusion in the study in accordance with the criteria of hemoglobin threshold which was set at 8 g/dl.
Chronic complications were dominated by proliferative retinopathy witch, if untreated before delivery, required a cesarean section for stage at or above III.
We used the manual exchange transfusion technique. Machine exchanges are faster and respect the isovolemia and more comfortable for patients. It control better the post-transfusion hematocrit, it does not induce deficiencies of coagulation factors in the hours following the exchange, nor a long-term iron overload. Its disadvantages are the high cost of the machines and their less availability [4] . The manual exchange, despite its drawbacks in opposition to automated, remains the technique of choice in the context of developing countries because of limited access to the red cell exchange by apheresis. A rate of exchange with at least 02 concentrated red cells every 3 to 4 weeks for manual exchange is necessary for the intended transfusion performance [3] . In our series, the late use of prenatal care, financial difficulties in paying the para clinical assessment pre and post transfusion and non-permanent availability of packed red blood cells are all factors that contributed to the late and irregular practice exchange sessions transfusion.
The incidents during transfusion processes were dominated by the difficulties of venous access due to progressive damage of the veins due to iterative punctures. The literature is rather contradictory regarding the effectiveness of exchange transfusion on maternal and fetal morbidity. Some authors found that routine transfusion does not improve obstetric outcomes [9] [10]. They do advocate this practice if there are particular medical history or in certain clinical settings. Further work in the opposite seems to show a beneficial effect of the iterative transfusion [5] [11]- [14] . In our series, the number of infectious episodes and vaso-occlusive crisis was significantly reduced after the exchange transfusion. All infants were alive at birth and perinatal morbidity were lesser, with a prematurity rate of 4.8%, a proportion of low birth weight of 11.6% and an admission rate of 9.3% in neonatal intensive care unit. It is recognized that infections during pregnancy are a risk factor for preterm birth, low birth weight, fetal death in utero and neonatal morbidity. In addition, the vaso-occlusive crises are also repeated threat to fetal wellbeing. These crises could be maintained by repeated infectious episodes which are favored by the sickle cell disease. Also, it is important to remember that the risk of hemolysis with sudden massive deglobulinisation may be increased by the potential multiple forms of infection. Minimizing infections and reducing the frequency of crises during pregnancy probably contribute to improving the outcomes for both mother and child.
Conclusion
The blood is an important resource for the improvement of maternal and perinatal outcome in the context of sickle cell disease. At present, the practice of prophylactic exchange transfusion is still subject to controversy and is organized in different contexts. The significant reduction of infectious episodes and the frequency of vaso-occlusive crises advocate for this practice in the African context. However, other studies to compare the contribution of systematic exchange transfusion to the targeted transfusion are needed to better harmonize practices.
